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Description 
REAR PROJECTION DISPLAY DEVICE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The invention relates to a rear projection display device, 
and more particularly to a rear projection display device in 
which a light shield blocks scattered lights. 

[0003] 2. Description of the Prior Art 

[0004] Referring to FIG. 1, a conventional rear projection display 
device 10 includes an image generator 11, a small reflec- 
tor 12, a large reflector 13 and a screen 14. The small re- 
flector 12 is mounted at a front of the image generator 
11. The screen 14 is mounted at a front of the display de- 
vice 10. The large reflector 13 is mounted at a rear of the 
screen 14 in a reflecting path of the small reflector 12. 
The image generator 11 provides image beams 111 that 
are reflected via the small and large mirrors 12, 13 to 
project onto the screen 14. 

[0005] An image displaying element 112 such as digital micro- 



mirror device (DMD), a liquid crystal panel or Liquid Crys- 
tal On Silicon (LCOS) panel in the image generator 11 
projects image beams including ineffective beams onto 
the screen 14 to generate images including scattered im- 
ages that are formed by the ineffective beams. The image 
beams may include image beams 111A, 111B and 111C. 
The image beams 111A may not be projected onto the 
small reflector 12 but the screen 14. The image beams 
11 IB may be projected at a periphery of the small reflec- 
tor 12, and then reflected onto the screen 14 via the small 
reflector 12. The ineffective beams 111C may be reflected 
onto the screen 14 via the small reflector 12 or the large 
reflector 13. 

[0006] There are several approaches to overcome the above dis- 
advantages. For example, a light shield 1131 is attached 
on a lens 113 of the image generator 11 as shown in FIG. 
2. Alternatively, a light shield 1121 is attached into the 
image displaying element 112 to block the image beams 
from being projected onto ineffective areas of the screen, 
as shown in FIG. 3. However, the light shields 1121, 1131 
tend to block the image beams that are to be projected at 
effective areas of the screen. The size of the light shield 
1121, 1131 cannot be exactly controlled, and the light 



shield cannot be adjusted, neither. Therefore, adding the 

light shield cannot effectively avoid the adverse affect of 

the images at the ineffective areas on the displayed image 

quality. 
Summary of Invention 

[0007] one object of the invention is to provide a rear projection 
display device, in which a light shield is mounted to avoid 
scattered images formed on a screen, thereby improving 
image forming performance. 

[0008] Another object of the invention is to provide a rear pro- 
jection display device, in which a light shield is mounted 
between a reflector and a screen for conveniently adjust- 
ing the light shield after the rear projection display device 
has been assembled. 

[0009] | n order to achieve the above and other objectives, the 

rear projection display device of the invention includes an 
image generator, a reflector, a screen, and a light shield 
mounted between the reflector and the screen. The image 
engine emits image beams among which ineffective ones 
are blocked by the light shield while effective ones are re- 
flected on the screen via the reflector, thereby increasing 
the image forming performance of the displace device. 
The light shield is mounted on an adjusting device having 



an adjusting element. After the rear projection display de- 
vice has been assembled, a tile angle and position of the 
light shield can be adjusted by means of rotating the ad- 
justing element to further help the light shield to block 
the ineffective beams. 
[0010] jo provide a further understanding of the invention, the 
following detailed description illustrates embodiments 
and examples of the invention, this detailed description 

being provided only for illustration of the invention. 
Brief Description of Drawings 

[0011] The drawings included herein provide a further under- 
standing of the invention. A brief introduction of the 
drawings is as follows: 

[0012] FIG. 1 is a schematic view of a conventional rear projec- 
tion display device; 

[0013] FIG. 2 is a front view of a conventional lens having a light 
shield; 

[0014] FIG. 3 is a front view of a conventional image displaying 
element having a light shield; 

[0015] FIG. 4 is a schematic view of a rear projection device ac- 
cording to one embodiment of the invention; and 

[0016] FIG. 5 is a schematic view of a rear projection device ac- 
cording to another embodiment of the invention. 



Detailed Description 



[0017] wherever possible in the following description, like refer- 
ence numerals will refer to like elements and parts unless 
otherwise illustrated. 

[0018] Referring to FIG. 4, the rear projection display device 20 
includes an image generator 21, a reflector 22, a large re- 
flector 23, a screen 24 and a light shield 25. The image 
generator 21 provides at least one image beam 211. The 
reflector 22 is mounted at a front 21 of the image genera- 
tor 2 1. The screen 24 is mounted at a front of the display 
device 20. The large reflector 23 is mounted at a rear of 
the screen 24 in a light reflecting path of the reflector 22. 
The light shield 25 is mounted between the reflector 22 
and the screen 24. The light shield 25 can be of any shape 
and at any position as long as scattered beams can be 
prevented from being projected onto the screen 24. The 
light shield 25 has a surface 251 made of light absorbable 
material as an ineffective- beam incident surface that ab- 
sorbs the ineffective beams to prevent any projection of 
the ineffective beams onto the screen 24. The image en- 
gine 21 emits image beams among which ineffective ones 
are blocked by the light shield while effective ones are re- 
flected on the screen 24 via the reflector 22 and the large 



reflector 23. 

[0019] | n this embodiment, one end of the light shield 25 is 

mounted on a casing of the display device 20 under the 
screen 24. The other end of the light shield 25 extends 
upward with a tilt angle to block the ineffective beams 
that are to be projected on the screen. The tile angle and 
the position of the light shield 25 are determined accord- 
ing to light reflecting angles of the reflector 22 and the 
large reflector 23 and the areas of the screen where the 
ineffective beams are to be distributed over. The ineffec- 
tive beams include ineffective beams 211A, 21 IB, and 
2 11C. The ineffective beams 211A travel over the reflector 
22 to project on the screen 24. The ineffective beams 

21 IB are reflected via the reflector 22 to project above the 
screen 24. The ineffective beams 211C are reflected via 
the reflector 22 and the large reflector 23 to project at the 
periphery of the screen 24. All the ineffective beams 
211A, 211 and 211C are blocked by the light shield 25 
and thus not projected onto the screen 24. Only the effec- 
tive beams are allowed to project on the screen 24, 
thereby increasing the image forming performance. 

[0020] since the light shield 25 is mounted between the reflector 

22 and the screen 24, the image formed at this position is 



magnified with compared to the position in the image 
generator 21. Therefore, blocking ineffective beams of the 
light shield 25 at this position can be more easily and ex- 
actly controlled than other positions. 
[0021] Referring to FIG. 5, after a fixing end 252 of the light 
shield 25 connects to an adjusting device 27, the light 
shield 25 and the adjusting device 27 can be assembled 
on the casing 26. The adjusting device 27 includes an ad- 
justing base 271 and at least one adjusting element 272. 
The adjusting base 271 is pivotally mounted on the casing 
26. The light shield 25 is mounted on the adjusting base 
271. The adjusting element 272 penetrates through an 
adjusting hole 261 of the casing 26 to abut against a first 
end of the adjusting base 271. An elastic element 273 
abuts against a second end of the adjusting base 271. A 
sliding means (not shown) can be further provided above 
the adjusting base 271 to linearly adjust the position of 
the light shield 25. After the rear projection display device 
20 has been assembled, the angle and position of the 
light shield 25 can be easily controlled through the ad- 
justing hole 261 by rotating the adjusting element 272. 
Thereby, the light shield 25 effectively blocks the ineffec- 
tive beams that are to be projected on the screen 24. 



[0022] | t should be apparent to those skilled in the art that the 
above description is only illustrative of specific embodi- 
ments and examples of the invention. The invention 
should therefore cover various modifications and varia- 
tions made to the herein-described structure and opera- 
tions of the invention, provided they fall within the scope 
of the invention as defined in the following appended 
claims. 



